Glucocorticoid receptor but not mineralocorticoid receptor mediates the activation of ERK pathway and CREB during morphine withdrawal.
Recent research suggests that glucocorticoids are involved in the development of addiction to drugs of abuse. They share this role with dopamine (DA), and with different signalling pathways and/or transcription factors such as extracellular-signal regulated kinases (ERK) and cAMP response element binding protein (CREB). However, the relation between them is not completely elucidated. In this report, we further characterize the role of glucocorticoid and mineralocorticoid receptor (GR and MR) signalling in DA turnover at the Nacc, and in opiate withdrawal-induced tyrosine hydroxylase (TH) expression, ERK and CREB phosphorylation (activation) in the nucleus of tractus solitarius (NTS-A2 ). The role of GR and MR signalling was assessed with the selective GR antagonist, mifepristone or the MR antagonist, spironolactone (i.p.). Rats were implanted two morphine (or placebo) pellets. Six days later rats were pretreated with mifepristone, spironolactone or vehicle 30 min before naloxone, and DA turnover, TH expression, ERK and CREB phosphorylation, were measured using HPLC and immunoblotting. Glucocorticoid receptor blockade attenuated ERK and CREB phosphorylation and the TH expression induced by morphine withdrawal. In contrast, no changes were seen after MR blockade. Finally, GR and MR blockade did not alter the morphine withdrawal-induced increase seen both in DA turnover and DA metabolite production, in the NAcc. These results show that not only ERK and CREB phosphorylation but also TH expression in the NTS is modulated by GR signalling. The present results suggest that GR is a therapeutic target to improve aversive events associated with opiate withdrawal.